The synthesis, structure, and magnetic properties of lithium dibarium calcium oxide fluoride disulfide are reported. LaCa 0.143 (4) O 0.857 (4) F 0.143 (4) Bi 0.857 (4) S 2 crystallizes in the tetragonal space group P4/nmm. The structure exhibits disorder of the Ca 2+ and Bi 3+ cations, and the O 2À and F À anions. The structure is composed of a stacking of [(O,F) 2 La 2 ] layers and double [(Bi,Ca)S 2 ] layers. Magnetic property measurements indicate a very small magnetization at 300 K and the existence of weak ferromagnetism at 2 K.
Chemical context
Layered crystal structures seem to be a common stage on which to explore superconductivity (Vershinin et al., 2004; Kamihara et al., 2008; Chen et al., 2008; Fang et al., 2010) . The discovery of [Fe 2 An 2 ] (An = P, As, S, Se or Te) and [CuO 2 ] superconducting layers has opened a new field in physics and chemistry for the exploration of low-dimensional superconductivity. Recently, superconductivity with transition temperatures of 4.5 K was reported in the BiS 2 -based compound Bi 4 O 4 S 3 (Singh et al., 2012) . Soon after, LnO 1-x F x BiS 2 (Ln = La, Ce, Pr and Nd), were reported to be superconducting with transition temperatures T c of 3-10.6 K (Nagao et al., 2013; Demura et al., 2013) . The mother BiS 2 -based layered compound AeFBiS 2 (Ae = Ca, Sr or Ba; Lei et al., 2013; Han et al., 2008) 2À block. The parent phase of SrFBiS 2 shows semiconducting behavior, but electron-doped Sr 0.5 La 0.5 FBiS 2 has a superconducting transition of 2.8 K (Lin et al., 2013) . Herein the synthesis, structure and magnetic properties of LaCa 0.143 (4) O 0.857 (4) F 0.143 (4) Bi 0.857 (4) S 2 are reported.
Structural commentary
We attempted to prepare the Ca and F double-doped compound La 1Àx Ca x O 1À2x F 2x BiS 2 , but the results indicate the single-crystal composition is LaCa 0.143 (4) O 0.857 (4) F 0.143 (4) -Bi 0.857 (4) S 2 . An SEM image shows thick plate-shaped crystals of LaCa 0.143 (4) O 0.857 (4) F 0.143 (4) Bi 0.857 (4) S 2 (Fig. 1) . LaO 1Àx F xBiS 2 crystals usually show a thin-sheet shape (Fig. 2) . From the EDXS analysis, we obtained the elemental components of La, Ca, Bi, S, F and O. The final composition was obtained by structure refinement (details can be seen in the Refinement section). 
Magnetic property measurements
The magnetization versus temperature under a 1 T field for the title compound is given in Fig. 4 . Magnetization versus magnetic field is given in Fig. 5 for fields ranging from À5 to 5 T at 2 K and 300 K. The magnetic properties indicate weak ferromagnetism at 2 K and a very low magnetization at 300 K. 
Database survey
LnO 1Àx F x BiS 2 (Ln = La, Ce, Pr and Nd) compounds were reported by Nagao et al. (2013) and Demura et al. (2013) . AeFBiS 2 (Ae = Ca, Sr, Ba) (Lei et al., 2013; Han et al., 2008) are isostructural to LnOBiS 2 . The doped Sr 0.5 La 0.5 FBiS 2 (Lin et al., 2013 ) is isostructural to AeFBiS 2 . mixed and placed in a quartz tube, which was sealed and heated to 1273 K and kept at this temperature for 1 d, then cooled to room temperature in 10 d. The product was washed with distilled water and acetone, then dried at 353 K for 12 h; finally black plate-shaped crystals were obtained.
Synthesis and crystallization
The morphology and element compositions were investigated by a scanning electronic microscope equipped with an energy dispersive X-ray spectroscopy (EDXS, Oxford Instruments). The EDXS shows the atom % ratio for S:Ca:La:Bi to be 48.23: 6.94: 24.36: 20.48 . O and F could not be determined precisely. Magnetic properties were measured on a multifunctional physical properties measurement system (PPMS, Quantum Design).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . The La, Bi, S and O atoms were located in difference maps and their positions were freely refined. Ca was assumed at La sites at first, but the refinement show no reducing occupancy of La. The partial occupancy of Bi indicates a mixed occupancy with Ca. Ca and Bi were refined together later. EDXS measurements could not determine occupancies of O and F precisely. If the occupancies of F and O are refined together, the obtained composition is Computer programs: APEX2 and SAINT (Bruker, 2004) , SHELXS (Sheldrick, 2008) , SHELXL2014 (Sheldrick 2015) , DIAMOND (Brandenburg, 2004) and publCIF (Westrip, 2010) . Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004 );
program(s) used to solve structure: SHELXS (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick 2015) ; molecular graphics: DIAMOND (Brandenburg, 2004) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Lanthanum calcium bismuth oxide fluoride disulfide
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Ca1-S1-La1 112.14 (5) S1 iv -La1-S1 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

